Dipoles, quadrupoles and sextupoles have been designed and constructed for the new separated function synchrotron, DESY II. The special constraints for the magnets were: 12.5 Hz repetition frequency and a 50 MeV to 10 GeV energy operation range. Special care was taken in selecting the steel, chosing the thickness of laminations and designing the endfield shape. To ensure easy access to the vacuum chamber, and because there are nine inlet and outlet beam pipes to be installed, a c-type pole shape design for the dipole was chosen. The quadrupoles and sextupoles have the same cross section as the PETRA magnets, but they are different in length, lamination thickness, coils and endfield shape. Back-leg windings are applied on the dipoles to enable horizontal orbit displacements to be made. The major part of the vertical orbit correction will be made using four coils mounted on the return yokes of the sextupoles so as to create superimposed horizontal magnetic fields.
Introduction
After the approval of the new synchrotron DESY II in 1983 most of the components of the machine have been built and installed in the DESY ringtunnel side by side with the old DESY I synchrotron. The status of the project is described in /l/. The basic parameters of the machine are given in /2/. Only minor changes have taken place in the meantime. Due to the eddy current effects in the steel vacuum chamber of DESY II additional sextupoles had to be introduced /3/. Fig. 1 shows the modified lattice. Those parameters that affect the design of the magnets are listed in Fig. 2 . The construction of the quadrupoles and sextupoles is partly based upon the PETRA magnet design. This allowed use of existing tools and saved construction-and fabrication costs.
The dipoles which are of a completely new in-house design, fabrication and assembly, are made in close cooperation between various firms and the DESY workshop. During 1984 the m,iagnets were built, shipped and tested. A new method for precise AC-measurement of the magnetic field has also been developed /10/.
Lattice and magnet parameters Due to the strong chromaticity effects caused by the sextupole component of the eddy currents in the dipole vacuum chambers the lattice described in /2,4/ has been slightly modified by adding extra sextupoles.
It has been shown that with this modified lattice (Fig. 1) Fig. 4 shows the dipole cross-section.
300-100 a (EBG Bochum) The laminations which are shuffled in a way designed to equalize the remanent field effects are stacked on a segment of a circle to avoid the sagitta.
The endfield blocks, a stack of 90 mm thickness glued together are then added and the whole core is surrounded with strenghtening plates and welded together. In order to avoid eddy currents in the endfield region which would cause heating losses and magnetic field distortions, the endfield blocks are shaped following W. Hardt's design for the DESY I synchrotron magnets in 1963 /8/.
Because of the fact that DESY II is mainly an injector synchrotron for the storage rings DORIS and PETRA, and later on also for HERA, we expect the machine to be turned on to full power only for about 25 % of the total operation time of the storage rings. Therefore the current density of the excitation coils has been chosen comparatively high (5.5 A/mm2) 
Quadrupoles and sextupoles
In design and construction the DESY II quadrupoles and sextupoles are similar to those of the PETRA storage ring /9/, but some modifications have been made to get a better fit to the DESY II parameters. The core length of the quadrupole is reduced from 660 mm to 580 mm and for the sextupole from 250 mi,i to 180 mm. In order to avoid eddy current in the endfield region the compression plates of the quadrupoles are replaced by a stack of laminations glued together with epoxy resin and the endfield blocks are properly shaped. As a result of this the magnetic length of the quadrupoles is identical with the magnet core length. The coils of the quadrupoles are wound from solid copper conductors 16x16 mm2 with a 7 mm central cooling hole. These coils do not completely fill the window as is the case with the PETRA aluminum coils. However, the savings on tools and construction time bring significant compensations. The sextupoles are built in the same manner but without extra endfield shaping. The defocussing sextupoles are equipped with extra return yoke windings for vertical injection orbit correction. The horizontal dipolefield quality is sufficient for this task. 
